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Abstract
This study investigates the use of public transport by visitors in the city of Munich, Germany. 
It seeks to understand how visitors perceive public transport services and which factors 
influence their level of satisfaction. Data were collected from a survey in April and May 
2012 with a random sample at selected tourist sites in Munich. Factor analysis resulted in 
four different service dimensions—traveling comfort, service quality, accessibility and addi-
tional features. Visitors were found to be generally satisfied with public transport services 
in Munich, and their perceptions are independent from most factors. 
Introduction
Among various modes of land transport (Duval 2007; Page 2011), the use of public trans-
port (or mass transit, public transit, public transportation) has multiple environmental, 
social, and economical benefits (Litman 2011; Gwilliam 2008; Litman 2007). However, 
most research on public transport focuses on local users rather than the public trans-
port needs of visitors. Yet, given the significance of the visitor economy for many urban 
areas, including resort areas, understanding and facilitating tourist use of public trans-
port is becoming of increased importance. Although car use is the most popular visitor 
transport mode (Regnerus, Beunen, and Jaarsma 2007; Guiver et al. 2007), congestion, 
pollution, traffic problems, and demands for sustainable transport practices have led to 
a renewed focus on the importance of public transportation in urban tourism develop-
ment. However, encouraging a modal shift is not an easy task (Redman et al. 2013; Dick-
inson, Robbins, and Fletcher 2009; Lumsdon, Downward, and Rhoden 2006). To promote 
public transport use, whether to visitors or to local users, it is critical to have an effective 
and efficient system. Specifically, transport services should be demand-oriented, and a 
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good knowledge of customer behavior is thus of great importance (Gronau and Kager-
meier 2007).
This paper examines the use of public transport by visitors in the city of Munich, Ger-
many. Public transport mentioned in this study refers primarily to rail (train, tram, 
subway) and buses. It explains how visitors evaluate public transport services and what 
factors influence their perception. The most important service aspects determining 
overall satisfaction are also discussed. In addition, recommendations for public transport 
management and operator are offered.  
Customer Satisfaction with Public Transport
Measuring customer satisfaction with public transport services is an important topic in 
transportation research and practice. To improve services and increase the number of 
customers, providers need to understand how much customer expectations have actu-
ally been fulfilled. Customer surveys are critical, as they provide transport operators with 
valuable information such as what aspects are important for customers and what they are 
particular happy or unhappy about. 
Felleson and Friman (2008) reported on an annual transnational public transport cus-
tomer satisfaction study in eight European cities (Stockholm, Barcelona, Copenhagen, 
Geneva, Helsinki, Vienna, Berlin, Manchester, and Oslo). Four satisfaction dimensions 
were delineated from a factor analysis of 17 attribute-related statements: system, com-
fort, staff, and safety. However, the results were not consistent in all cities, meaning that 
public transport services were perceived differently. Several factors contribute to the vari-
ation of customer perceptions, including those related to management (how the services 
were provided) and personal group (culture and tradition). 
In her study of customer satisfaction with public transport in Indonesia, Budiono (2009) 
identified two groups of service attribute. The “soft quality” factor includes security 
issues and comfort, and  the “functionality quality” consists of frequency, travel time, 
punctuality, and time, with the latter being the more influential on levels of the customer 
satisfaction. In contrast, Tyrinopoulos and Antoniou (2008) emphasized the differences of 
customer perception between different transit operators due to their specific character-
istics and service conditions. In general, the most important satisfaction attributes across 
transit operators are service frequency, vehicle cleanliness, waiting conditions, transfer 
distance, and network coverage. However, the results are varied among transit systems. 
For instance, vehicle cleanliness, staff behavior, and ticketing systems are the most 
important attributes for metro (subway) operators. In the case of bus operators, cus-
tomers stressed service frequency, vehicle cleanliness, and network coverage. A well-co-
ordinated and reliable transportation environment is strongly preferred by all users. In 
their study of Swedish residents in Göteborg, Friman, Edvardsson, and Gärling (2001), and 
Friman and Gärling (2001) indicated a relationship between frequency of negative critical 
incidents and satisfaction with public transport (low frequency led to increased satis-
faction). Moreover, the authors believed staff behavior was of significant importance in 
customer perception, along with service reliability, simplicity of information and design. 
In contrast, Lai and Chen (2011) suggested that service quality and perceived value should 
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receive greatest attention in improving customer satisfaction, whereas Eboli and Mazzula 
(2007) stressed the role of service planning and reliability.
Diana (2012) examined the degree of satisfaction of multimodal travelers with public 
transport services in Italy. Nine service aspects were measured. The author found that 
satisfaction and frequency of use of urban transit are not correlated. Public transport 
received greatest use in city centers, followed by towns of above 50,000 inhabitants. How-
ever, satisfaction levels tended to be highest in smaller towns and lowest in metropolitan 
areas.
A study of travel mode switching in Switzerland indicated that satisfaction and attitudes 
were related to behavior and habits (Abou-Zeid et al. 2012). Those who switched to 
public transport tended to be more satisfied than those who did not. Furthermore, as 
is often found in customer satisfaction studies (Song et al. 2012; Tribe and Snaith 1998), 
expectation is also a factor influencing satisfaction with public transportation experience. 
Additionally, public transport satisfaction is affected by travel time: longer travel times 
result in lower levels of satisfaction (Gorter, Nijkamp, and Vork 2000). Similarly, crowded 
or unreliable services and long wait times often make customers less satisfied (Cantwell, 
Caulfield, and O’Mahony 2009). 
These studies have provided significant insights into how passengers evaluate public 
transport performance. However, they targeted local residents rather than visitor users of 
public transport. Nevertheless, tourists may make up a substantial proportion of public 
transport use at urban destinations, and their behavior, expectations, and perceptions of 
public transport performance potentially are considerably different from those of local 
users and worthy of separate investigation. The following sections describe the use of 
public transport by tourists at the destinations.  
Tourist Use of Public Transport 
Tourists exhibit diverse perceptions and attitudes towards transport (Dallen 2007). Their 
satisfaction with transport is influenced by several factors. It was found that visitors differ 
significantly from local users in terms of their needs and use of public transport (Kinsella 
and Caulfield 2011). Newcomers to the city of Dublin were more concerned with the 
provision of information and reliability of service and placed less emphasis on traditional 
aspects of public transport such as service quality and safety. By contrast, Dubliners con-
sidered punctuality, frequency, and waiting times as most important. In addition, tourists 
are also different from local users in their information search behavior: they require more 
information and use different sources (Thompson 2004). Specifically, information centers, 
word-of-mouth, attraction leaflets, the Internet, and hotel reception are common infor-
mation sources for tourists.
Stradling et al. (2007) argued that age and frequency of use are the most influential on 
tourist satisfaction with transport, whereas factors such as household income, car avail-
ability, and gender are less significant. A study in Turkey and Mallorca, however, identi-
fied cultural background as an important dimension (Kozak 2001). For example, British 
tourists are generally more satisfied with local transport services during their summer 
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holidays than German tourists. Other influences on satisfaction include word-of-mouth 
communication, purchase intention, and complaining behavior (Kim and Lee 2011). 
In the UK, public transport (mainly buses) in rural areas generally received relatively high 
satisfaction levels in service dimensions such as comfort, cleanliness, information, and 
driver helpfulness. On the other hand, there were also complaints about poor service 
delivery, unreliability, poor information, bad driving or inferior vehicles, and, above all, 
frequency of services (Guiver et al. 2007). 
Public transport is considered an additional tourism product, which adds to the total 
tourist experience (Duval 2007). Thompson and Schofield (2007) examined the relation-
ship between public transport performance and destination satisfaction. Their study 
of tourists in Greater Manchester showed that how tourists evaluate public transport 
performance could slightly influence their satisfaction with the destination. The authors 
emphasized the importance of public transport’s ease-of-use, as it has great impact on 
satisfaction than efficiency and safety. However, the study is limited to public transport at 
one place (Greater Manchester) and only to overseas visitors. Furthermore, the paper has 
a focus on the public transport and destination satisfaction relationship, whereas other 
influences were, unfortunately, neglected. There is, therefore, a need to understand tour-
ist perceptions of public transport in another context and with extended dimensions. It is 
important to explore not only customer satisfaction but also influencing factors and their 
impacts on customer perception. A study on tourist use of public transport in Munich is 
of significance to this area. 
Public Transport in Munich 
Munich is the capital of the state of Bavaria and the third largest city in Germany. A com-
mercial, industrial, and cultural center, Munich is the second most visited city in Germany 
(after Berlin), with 5.2 million foreign visitors in 2010 (German National Tourist Board 
2011). Along with its long history and rich culture, the city also boasts several remarkable 
arts museums, historical sites, and festivals that attract millions of tourist arrivals every 
year, especially during Oktoberfest. As a growing city with increasing numbers of tourists, 
having a well-developed public transport system is part of the City’s forward-looking 
transport policy, which emphasized an efficient transport system as pivotal for the proper 
functioning of a large modern city (City of Munich 2005a, 2005b). 
Munich has a well-developed and extensive traffic and public transport network. The 
public transport systems in Munich include 275 miles of S-Bahn (suburban trains), 59 
miles of U-Bahn (underground trains), 49 miles of tram, and 282 miles of local bus route. 
The systems are operated by different organizations under the supervision of the Munich 
Transport and Tariff Association (MVV—Münchner Verkehrs und Tarifverbund). In 2011, 
public transport systems in Munich transport 522 million passengers. Sixty-six per cent of 
the residents of Munich use the underground, bus, and tram several times per week, and 
35 percent of them are daily user of the systems (Münchner Verkehrsgesellschaft 2010).
A city of 1.3 million inhabitants, of which more than 300,000 commute each day, and with 
about 5 million visitors every year, Munich is facing increasing problems in traffic manage-
ment (Thierstein and Reiss-Schmidt 2008). This is especially so when among the 300,000 
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work commuters, only about 48 percent are public transport users. In addition, more 
than 500,000 cars cross the city boundaries daily, and this number is expected to have 
increased a further 30 percent by 2015. Consequently, without appropriate integrated 
policy intervention, increasing congestion, noise, and air pollution will be inevitable in 
Munich.
Since the early 20th century, the city of Munich has placed importance in urban planning 
and transport management. Several transport projects and development plans have 
been undertaken in Munich, including Perspective Munich, which was initiated in 1998 
aiming at better urban expansion management (City of Munich 2005a, 2005b). With 
the motto “Compact, Urban, Green,” Perspective Munich is a flexible guide founded on 
two principles: sustainability and urbanism. The city invested one million euros per year 
to implement the mobility management concept “München–Gscheid mobil,” targeting 
increased (sustainable) mobility for four groups: new citizens, children and young people, 
companies, and other important target groups including older adults (Schreiner 2007). 
Several efforts have been made to build up a sustainable mobility in the metropolitan 
region of Munich; however, the tourist user group so far has been neglected. 
While the majority of users of public transport are local residents, tourists also benefit 
from the system. Munich has tremendous appeal to tourists, and the provision of excel-
lent public transport services is necessary to support the growing number of tourists 
while simultaneously contributing to environmental goals (Münchner Verkehrsgesellshaft 
2010). An important component of this is a greater understanding of tourist demands, 
expectations, and satisfaction with public transport in Munich. 
Methodology
To examine tourist use and satisfaction with public transport in Munich, data were 
collected from a visitor survey. Questionnaire-based surveys are a standard method to 
research customer behavior (see, for example, Bansal and Eiselt 2004, Fellesson and Fri-
man 2008) and are also adopted in this study. Due to time and labor constraints, self-ad-
ministered surveys were used. 
Questionnaire Design 
Respondents were filtered by the question “Have you used public transport in Munich 
during this visit?” Users of public transport were then asked to indicate their level of sat-
isfaction with 16 service aspects of public transport in Munich. This list of attributes was 
developed with reference to the literature review above. A five-point Likert scale was used 
(1= very dissatisfied to 5 = very satisfied). This question was preceded by the question, 
“In general, how satisfied are you with public transport in Munich?” to examine whether 
tourist satisfaction with particular service dimensions is correlated with their satisfaction 
with the total service as a whole. 
Data Collection
To generate the largest number possible of respondents, the survey was carried out at 
the most popular tourist sites in Munich. The top 10 attractions in Munich (according 
to tourist information websites) were all considered as survey sites. Site examination and 
pre-tests resulted in three main study sites: the English Garden, the Residenz, and the 
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Pinakothek Museums. These are sites that are both popular with tourists and convenient 
for approaching them. The survey assistants (three in total) divided their time among 
these sites. 
Respondents were recruited using a random intercept approach. The survey assistant 
approached the tourists near the entrance of the attraction, introducing herself, briefly 
outlining the research project, and inviting the tourists to participate in the survey. Ques-
tionnaires were handed out to those who had agreed to participate. 
Following pilot testing, the survey was conducted in April and May 2012. Overall, 2,481 
people were approached and about 500 questionnaires were distributed. Of the 483 ques-
tionnaires collected, 466 were usable and 17 were rejected because the questionnaire was 
not properly completed, most of the important questions were skipped, or the respon-
dents were not considered as tourists. 
Data Analysis
Data were analyzed in three steps. First, tourists’ levels of satisfaction with each service 
aspect were compared by means, median, and mode. Second, principle component 
analysis with the Varimax orthogonal rotation method was adopted to delineate the 
underlying dimensions that were associated with the satisfaction with public transport 
in Munich. Factors were extracted using the following criteria: an eigenvalue greater than 
1 and factor loadings greater than 0.5. A reliability analysis (Cronbach’s alpha) was used 
to assess the correlation between variables of each identified factor. All factors with an 
α reliability above 0.50 were accepted for the purpose of this study. Third, Discriminant 
Function Analysis (stepwise method) was run to identify the most important factors 
influencing the tourists’ satisfaction with public transport in Munich. This step has been 
proven as effective in identifying predictors of customer satisfaction in previous studies 
(Kim and Lee 2011; Fellesson and Friman 2008). 
Findings
Respondents’ Profile
The survey sample includes 466 respondents, of which 82 percent (380 visitors) have used 
public transport in Munich during their visit. As shown in Table 1, around half of the 
respondents were female, and the majority (40%) were ages 18–29. Most public transport 
users are well-educated (48% university/college graduates and 14% post-graduates). Ger-
mans were the largest group of visitors (21%), and all other European visitors represent 
51 percent. A majority of users (87%) indicated no health restrictions.  Almost half of the 
sample (48%) had previously been to Munich. A stay of 2–3 days is most common (41%), 
followed by 4–6 days (32%). Most visitors traveled with their friends (31%), partner (23%), 
and family or relatives (22%). The majority of them visited Munich on holiday (54%) or 
for VFR purposes (22%). About 39 percent of the visitors stated rare or non-use of public 
transport, whereas 36 percent used public transport almost every day at their home res-
idences. Most of the respondents possessed a valid driver license (93%), and 77 percent 
indicated ownership of a car. 
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Characteristics: Demographic n % Characteristics: Trip Profile n %
Gender First time visitor in Munich
Male 192 50.4 Yes 184 48.4
Female 188 49.6 No 196 51.6
Age Trip duration
<18 10 2.7 One day 37 9.7
18–29 151 39.7 2–3 days 155 40.7
30–39 67 17.6 4–6 days 121 31.9
40–54 67 17.6 7–14 days 52 13.7
55–64 62 16.3 More than 14 days 15 4.0
65+ 23 6.1
Travel partner
Educational level Alone 58 15.3
Secondary school 33 8.8 Friends 118 31.1
High school 75 19.8 Partner 86 22.7
Vocational school 27 7.2 Family or relatives 83 21.9
College and University 182 47.9 Colleagues 33 8.7
Post graduate 55 14.4 Other 1 0.3
Other 7 1.9
Main purpose of the trip
Country of residence VFR 84 22.0
Germany 80 21.1 Business 39 10.3
Other European countries 195 51.2 Holiday 204 53.7
U.S. and Canada 78 12.5 Education 35 9.3
Other parts of North America 16 4.3 Other 18 4.8
Oceania 6 1.6
Asia 4 9.3 Use of public transport at home
Almost every day 138 36.4
Health restriction Once or twice per week 93 24.6
Sight 24 6.3 Rarely or never 148 39.0
Walking 10 2.7
Hearing 7 1.8 Driver license ownership
No restriction 332 87.4 Yes 352 92.5
More than one restriction 7 1.8 No 28 7.5
Car ownership
Yes 293 77.2
No 87 22.8
TABLE 1. 
Respondent Profile
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Tourist Use of Public Transport in Munich 
As expected, public transport was mainly used for tourism-related purposes such as to 
get to attractions (77% of total respondents) or to travel around Munich for an overview 
of the city (54%). Tourists also used public transport for shopping (47%), visiting friends 
and relatives (21%), and business-related purposes (13%). The majority of the sample (51%) 
tended to use public transport for all their trips made in the city, compared to 11 percent 
who had used public transport in Munich only once. The U-Bahn (underground train) 
appeared to be the most popular public transport mode (used by 88% of respondents), 
followed by S-Bahn (suburban train) (67%). Other types (tram and bus) are relatively less 
common (43% and 39%, respectively). 
The most popular tickets used by tourists are the partner-day ticket (29%), followed by 
three-day ticket (27%), single-day ticket (20%), and single-trip ticket (18%). Other types 
of tickets, such as a weekly ticket, a monthly ticket, and a Bavaria ticket (allows a single 
person or a group of up to five to use unlimited regional public transport in Bavaria for 
one day), were only used by fewer than 10 percent of the respondents. Interestingly, the 
CityTourCard, a combination ticket that includes travel by public transport and discounts 
for several tourist attractions, was only used by around 5 percent of the respondents. 
Visitor’s Satisfaction with Public Transport in Munich 
Respondents were asked to indicate how satisfied they were with public transport with 
regard to 16 service dimensions. Table 2 illustrates a comparison of the service items by 
means, median and mode (in descending order by means). Visitors tended to be satis-
fied with most service aspects of public transport in Munich, as indicated by the fact 
that almost all items (except ticket price) have a score above 3.0 (neither dissatisfied nor 
satisfied). Characteristics of public transport in Munich that were highly appreciated 
(M>=4.00, somewhat satisfied) include punctuality, reliability, network connection, and 
service frequency. Items received lowest scores are staff service, comfort while waiting 
at bus stops or train stations, and ticket price. These items were also most mentioned in 
visitors’ comments and suggestions for service improvement. 
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Service Aspect Mean Median Mode SD
Punctuality 4.21 4 4 0.867
Reliability 4.19 4 4 0.845
Network connection 4.11 4 4 0.823
Service frequency 4.00 4 4 0.913
Convenience of time schedule 3.98 4 4 0.869
Accessibility of train stations and bus stops 3.96 4 4 0.830
Accessibility of vehicles 3.95 4 4 0.861
Safety on board 3.87 4 4 0.890
Ease-of-use 3.87 4 4 0.721
Information 3.85 4 4 0.905
Cleanliness of vehicle 3.67 4 4 0.978
Space on vehicle 3.66 4 4 0.921
Seat availability 3.55 4 4 0.916
Staff service 3.49 3 3 0.960
Comfort while waiting at bus stops or train stations 3.44 3 3 0.892
Ticket price 2.93 3 3 1.158
Satisfaction in general 4.68 4 4 0.694
In addition to detailed assessment of satisfaction with specific aspects of the public 
transport services, respondents were asked to rank their overall satisfaction. Findings 
indicated a high level of satisfaction with public transport in Munich, with a mean score 
of 4.08 and mode of 4.0. 
The 16 service dimensions were subjected to factor analysis using SPSS 16.0, which 
resulted in four factors, explaining 66.4 percent of the total variance (Table 3). Each factor 
was labeled according to the appropriateness of individual items it included. 
TABLE 2. 
Visitor Satisfaction with 
Service Aspects – 
Compare Means
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TABLE 3. 
Factor Analysis of Public 
Transport Service Dimensions
Service Aspect Factor 1 Factor 2 Factor 3 Factor 4
Traveling comfort
Space on vehicle 0.835
Cleanliness of the vehicle 0.788
Seat availability 0.776
Comfort while waiting at bus stops or train stations 0.736
Safety on board 0.701
Service quality
Punctuality 0.803
Reliability 0.799
Service frequency 0.698
Convenience of time schedule 0.619
Network connection 0.598
Accessibility
Accessibility of train stations and bus stops 0.820
Accessibility of vehicles 0.676
Additional features
Ticket price 0.712
Ease of use 0.656
Staff service 0.636
Information 0.90
Eigenvalue 3.48 3.02 2.10 2.02
Variance (%) 21.77 18.85 13.07 12.62
Cumulative variance (%) 21.77 40.62 53.67 66.31
Reliability coefficient 0.87 0.86 0.82 0.67
Factor 1, Traveling Comfort (α=0.87), explains 21.8 percent of the variance. It includes 
five variables (space on vehicle, cleanliness of the vehicle, seat availability, comfort 
while waiting at bus stops or train stations, and safety on board) and reflects the 
importance of the conditions and facilities of the vehicles and stations. As expected, 
visitors demonstrated a strong preference for traveling comfortably. The second factor 
(α=0.86) includes five items (punctuality, reliability, service frequency, convenience of 
the time schedule, and network connection). It describes different service aspects of 
the public transport system and therefore was labeled Service Quality. It explains 18.9 
percent of the total variance. The third factor (α=0.82) includes two aspects indicating 
the accessibility of the train stations, bus stops, and vehicles. The factor explains 13.1 
percent the total variance. The fourth factor (α=0.67) includes ticket price, ease-of-use, 
staff service, and information and explains 12.6 percent of the total variance. 
These four aspects first appeared to be quite different from each other. On the other 
hand, they are also very distinctive from the other three factors. It can be seen that all 
these aspects describe additional features/benefits of the public transport system, which 
are highly valued by visitors and, hence, was labeled Additional Features.
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Factors Influencing Visitor Satisfaction with Public Transport
Satisfaction with Public Transport: Comparisons between Different Groups
The relationship between satisfaction with public transport and other variables was 
investigated using the Spearman Test. The results show that satisfaction with public 
transport was independent from most variables (demographic and trip-related charac-
teristics) except for country of residence. There is a slight connection between tourists’ 
country of residence and their satisfaction with public transport (rs=0.128). Asians and 
visitors from the U.S. and Canada tended to be more satisfied; German and other Euro-
pean visitors were more critical in comparison. 
Predictor of Satisfaction
Public transport performance was evaluated in multiple aspects. However, the influences 
of these aspects to the overall satisfaction differ from each other. Identifying the most 
influential service aspects is important for service improvement. To determine which 
individual service aspect has the strongest influence on tourists’ overall satisfaction, a 
Discriminant Function Analysis was performed (with “overall satisfaction with public 
transport” as the grouping variable and the independent variables are 16 specific service 
dimension evaluation). Six items were revealed as being most important to visitor satis-
faction with public transport: information, ticket price, service frequency, space on the 
vehicle, cleanliness of the vehicle, and ease of use (Table 4). 
TABLE 4. 
Results of Discriminant Function Analysis a,b,c,d
Step Entered
Wilks’ Lambda
Statistic df1 df2 df3
Exact F Approximate F
Statistic df1 df2 Sig. Statistic df1 df2 Sig.
1 Information 0.724 1 4 334.000 31.802 4 334.000 .000
2 Cleanliness of vehicle 0.601 2 4 334.000 24.158 8 666.000 .000
3 Service frequency 0.540 3 4 334.000 19.225 12 878.681 0.000
4 Ease of use 0.510 4 4 334.000 15.593 16 1.012E3 0.000
5 Space on vehicle 0.492 5 4 334.000 13.055 20 1.095E3 0.000
6 Ticket price 0.475 6 4 334.000 11.375 24 1.149E3 0.000
At each step, variable that minimizes overall Wilks’ Lambda is entered.
a Maximum number of steps is 32.
b Maximum significance of F to enter is 0.05.
c Minimum significance of F to remove is 0.10.
d F level, tolerance, or VIN insufficient for further computation.
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Discussion and Conclusions
Improving Public Transport Services
Public Transport Service Dimensions
As discussed earlier several dimensions of public transport service have been identified in 
the literature. In this study, four service dimensions were found: traveling comfort, service 
quality, accessibility, and additional features. Each of these dimensions comprises at least 
two individual interrelated service aspects. Collectively, the four dimensions explain 66.4 
percent of the total variance. A comparison of the present findings with those of previous 
studies shows some similarities as well as differences (Table 5). 
TABLE 5. 
Public Transport Service 
Dimensions Identified
Author(s) Service Dimensions
Budiono (2009) Soft quality, functionality quality
Fellesson and 
Friman (2008)
Systems, comfort, staff, safety
Thompson and 
Schofield (2007)
Ease-of-use, efficiency and safety, good parking
Tyrinopoulos and 
Antoniou (2008)
Quality of service, transfer quality, service production, information/ courtesy
This Study Traveling comfort, service quality, accessibility, additional features 
As with Fellesson and Friman (2008), this study identified traveling comfort as an import-
ant service dimension. This factor describes features needed for a comfortable trip. It 
covers the requirements for vehicles (space, cleanliness, seat availability, and safety) as 
well as stations.  
Service quality is another significant dimension of public transport performance, which 
was also explored in earlier studies (Budiono 2009; Tyrinopoulos and Antoniou 2008). 
Visitors appreciate an effective and efficient system with high punctuality and reliability, 
frequent services, convenient schedule, and good network connection. 
Additional features shared some similarities with Tyrinopoulos and Antoniou’s (2008) 
identification of information/courtesy, Thompson and Schofield’s (2007) ease of use, and 
Fellesson and Friman’s (2008) staff dimensions.
Accessibility is the new dimension found in this study, which was not examined in pre-
vious research. Accessibility is an important criterion for high-quality, sustainable public 
transport systems (Soltani et al. 2012; Gutiérrez 2009). Accessible stations and transport 
vehicles are necessary for the improvement of customer penetration.   
Most Important Service Aspects Influencing Overall Satisfaction 
In conclusion, visitors in Munich were relatively satisfied with the public transport 
services. However, there is still room for service enhancement. The six most important 
attributes were identified, which include both new aspects and those previously found 
in studies of local users. Improvement of public transport system in Munich should focus 
on these six key aspects, as discussed below. 
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1. Information is recognized as very important for visitors when using public transport 
(Friman, Edvardsson, and Gärling 2001; Friman and Gärling 2001). According to 
Thompson (2004), tourists require more information than residents. One reason 
could be much transport information is linked to local knowledge (e.g., train station 
location, departure and arrival points), whereas tourists are unfamiliar with the 
place and the systems. Second, there are differences in terms of information sources 
referred. Real-time information was considered most important by local public 
transport users (Molin and Timmermans 2006). Conversely, tourists tend to rely 
on traditional information sources such as a tourist information center, word-of-
mouth, attraction leaflets, the Internet, and hotel reception (Thompson 2004). In 
this study, train stations and bus stops, the Internet, local people, accommodation 
receptions, and tourist information centers were found to be the most common 
sources. Language is also another problem indicated in the survey. Many non-
German-speaking tourists suggested that English information was either unavailable 
or insufficient. Public transport providers should cooperate with tourist centers, 
tourist attractions, and hotels to give tourists accurate and updated information. 
More information in English should be offered. 
2. Ticket price has a major influence on the attractiveness of public transport (Redman 
et al. 2013; Budiono 2009). Fare promotion and special ticket schemes have proven 
positive in the case of encouraging local residents to use public transport. The same 
method could be applied to tourists. A considerable number of negative comments 
from respondents were related to ticket prices. Compared to other European cities, 
ticket prices for public transport in Munich are relatively high. The ticketing system 
was also perceived as complicated and difficult to use. Therefore, it is essential that 
the types of tickets and ticket zones be presented in a clear and simple way. Electronic 
smart ticketing systems should also be a topic for future planning.  
3. Service frequency is a major factor to customer satisfaction with public transport, and 
this aspect consistently appeared in studies on public transport service assessment 
(Budiono 2009; Del Castillo and Benitez 2012; Tyrinopoulos and Antoniou 2008; 
Redman et al. 2013). While Munich has an extensive transport network, public 
transport does not run very frequently, especially during off-peak hours. (The U-Bahn 
runs every 10 minutes and and the S-Bahn runs every 20 minutes.) Increasing service 
frequency is believed to stimulate ridership (Wall and McDonald 2007). However, 
the decision of increasing services might be affected by several factors, including 
finance and budget. On the other hand, providing more services in major tourist 
routes could be one possible solution. 
4. Ease of use of a public transportation system is essential for passengers (Dziekan 2003; 
Redman et al. 2013; Thompson and Schofield 2007). Thompson and Schofield (2008) 
suggested ease of use is more important for visitors than efficiency and safety. In 
this study, respondents were relatively satisfied with the public transport ease of use 
(mean=3.87 and mode=4). Spearman correlation tests show that visitors’ perception 
of ease of use is independent from most descriptive variables (demographic and 
trip-related variables) and is slightly related to the following variables:
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•	 First time visitor to Munich (rs=0.156): As expected, returning visitors found public 
transport easier to use compared to first-time visitors. Similarly, the number of 
previous trips also has a positive effect on visitors’ perception (rs=0.153).
•	 Frequency of public transport use in Munich (rs=0.129): The more often 
respondents used public transport during their visit, the easier they thought it 
was to use the system.
•	 Valid driver license ownership (rs=-0.131): Respondents who owned a driver license 
tended to find public transport easier to use compared to those who did not. 
•	 Recommend to use (rs=-0.106): Visitors tended to recommend others to use 
public transport if public transport was perceived as “easy.” However, it is noted 
that the number of respondents who did not recommend others to use public 
transport was small (9 respondents). 
•	 Improving ease of use is also related to information and ticketing system improve-
ment. As discussed, more information in English and clear ticketing systems are 
essential to make public transport in Munich easier for visitors to use. 
5/6.   Comfort attributes are revealed as important for visitors traveling by public transport, 
in line with findings from Redman et al. (2013). In particular, areas should also receive 
more attention are the vehicle’s cleanliness and space. Clean and more spacious (i.e., 
less crowded) buses and trains are desirable. Upgrading of the waiting area at train 
stations and bus stops should also be noted. Providing more seats for passengers 
while waiting for their trains or buses is recommended. 
Implications for Future Research 
Transport is an essential element in tourism systems, and public transport plays a vital 
role in sustainable tourism development. However, there is little information on tourist 
use of public transport at destinations. This paper contributes to the understanding of 
tourist satisfaction with public transport and the factors that influence their perception. 
Four service dimensions were identified: traveling comfort, service quality, accessibil-
ity, and additional features. In line with findings from Thompson and Schofield (2007), 
dimensions of public transport services identified in this study suggest considerable 
resemblance to research on local users.
Public transport services in Munich were positively evaluated by tourists, and their per-
ceptions are independent from most factors. Visitors were most satisfied with system 
punctuality, reliability, network connection, and service frequency. On the other hand, 
ticket price received the lowest rating and were perceived as “expensive” and “compli-
cated.” Improvement of waiting facilities at bus stops and train stations is essential. Other 
areas that need further attention include staff service, seat availability, space, and clean-
liness of the vehicle.  
Though carefully planned and conducted, this study is not without limitations. First, most 
study sites are centrally located and relatively easy to access by public transport. More 
respondents in remote tourist attractions would have provided a better picture of tourist 
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perception. Second, as with all self-completed surveys, some respondents might not have 
answered the questionnaire carefully or understood the questions correctly. In addition, 
more open-ended questions would have provided useful further information in tourist 
behavior. 
Despite these limitations, the paper has shed light on the use of public transport by tour-
ists. Improving customer satisfaction is vital to the future development of public trans-
port. Further studies are necessary to better understand tourist behavior and improve 
their experience with public transport, especially as such research may not only bring 
economic returns to a destination but also contribute to sustainable transport goals. 
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